Objective: To describe the prevalence and rural-urban differences in lifestyle-related cardiovascular risk factors.
Facteurs de risque cardiovasculaires liés au mode de vie chez les adultes de l'État de Delta, au Nigeria, selon l'approche STEPS de WHO: prévalence et différences entre zones urbaines et zones rurales
N o t w i t h s t a n d i n g a d v a n c e s a n d st innovations in healthcare in the 21 century, cardiovascular disease (CVD) remains a substantial contributor to the global health burden (1) (2) (3) . With approximately 18 million deaths annually, CVD has maintained the status of the foremost cause of premature deaths worldwide, chiefly from stroke and ischaemic heart disease (1) . However, the spread of the global CVD burden is inequitable (4) (5) (6) . Unlike high-income countries, the burden of the disease is significantly mounting in low-and middleincome countries (LMIC) (4) (5) (6) (7) . Indeed, more than three-quarters of the death burden from CVD worldwide occur in the economically disadvantaged LMIC (1) . The growing CVD burden in LMIC may be partly accounted for by rapid urbanization and 'westernization' (8) (9) (10) . One of the adverse effects of urbanization is the adoption of unhealthy lifestyles. Indeed, rapid urbanization is accompanied by behaviours that put cardiovascular health at risks such as adoption of unhealthy dietary practices, sedentary lifestyle, tobacco smoking and harmful consumption of alcohol. High blood pressure, type 2 diabetes mellitus, dyslipidaemia and obesity are also significant risk factors for CVD and are often lifestyle related. However, with technological advancement and the advent of mass media, there is a gradual shift to urbanized lifestyle even in rural areas.
Data comparing the behavioural cardiovascular risk factors among urban and rural dwellers in Nigeria are limited. This paper aims to describe the prevalence and rural-urban differences in lifestyle-related cardiovascular risk factors in Delta State, Nigeria.
MATERIALS AND METHOD
This was a descriptive cross-sectional survey of apparently healthy adults in Delta State, Nigeria using a multistage sampling technique. The random selection of two of the three senatorial districts in Delta State was by balloting. After that, one study site was selected from each of the chosen senatorial district using the convenience sampling method. The urban setting, Warri, is a densely populated city located in Delta South senatorial district with latitudes 0 0 between 5 31' N and 5 45' E. The metropolis is the commercial centre and oil hub of Delta State.
Warri is home to one of Nigeria's petroleum refineries. Other national and multinational oil and gas companies are across the City. Warri is also home to a seaport, an airport, a steel manufacturing company and the Federal University of Petroleum Resources. On the other hand, the rural setting, Jesse, is sparsely populated. Located on a 500 square kilometres area in Delta Central senatorial 0 district, Jesse lies between latitudes 5 .15' and 0 0 0 6 00' N and longitudes 5 .40' and 6 .25' E. It is an agrarian community, and most of the farmers engage in subsistence farming. Although Jesse is an oil-rich community like Warri, only oil mining activities take place there. A two-stage clustering sampling technique was employed to recruit study participants from each of the study sites. Wards were selected from each of the study site using simple random sampling. After that, streets were selected from a sampling frame (list of streets in the chosen wards) by simple random sampling technique. Each selected street was regarded as a cluster and participants recruited from households until sample size was reached.
Recruited study participants were apparently healthy adults aged 18 years and above who have lived in the study site for at least one (1) year. Adult residents who have lived less than one year, visitors to the study site and eligible but nonconsenting individuals were excluded from the study.
The minimum sample size for each study site was determined using the Cochran formula (n 2 2 = 1.96 p(1-p)/d ), assuming a 95% confidence interval and á of 0.05. Hypertension is a prevalent modifiable cardiovascular risk factor in Nigeria.
To calculate the minimum sample size, the pooled prevalence of hypertension between 2000 and 2009 of 22.5% was used (11) . Ethical approval was obtained from the Health Research Ethics Committee of the Delta State University Teaching Hospital (DELSUTH), Oghara before commencement of the survey. Participation in the study was entirely voluntary, and the study was conducted according to the tenets of the Helsinki Declaration.
The study instrument was an adapted WHO STEPS questionnaire for chronic disease risk factor surveillance (12) . Trained research assistants administered the questionnaires. Information obtained included sociodemographic profile and self-reported cardiovascular risk factors related to tobacco use, alcohol consumption, dietary choices and physical activity. Each study participant had their weight and height measured using the Detecto PD300DHR Digital-ProDoc (USA) weighing scale and metre-rule, respectively. Participants were asked to empty their pockets and stand barefooted on the scale. Weight was recorded to the nearest 0.1kg. While still barefooted, each participant was asked to stand upright backing the meter-rule, feet together and head-dressing removed. The height was recorded to the nearest 0.1cm. The body mass index (BMI) was derived from the measured weight and height (13) . The blood pressure of study participants was ® measured using Omron BP-785 Intellisense sphygmomanometer in the sitting position thrice and the average documented.
Definition of terms:
Tobacco use: · Ever smoked refers to an individual who has ever smoked cigarette, irrespective of the age of onset and current smoking status · Current smoker refers to an individual who still smokes cigarette · Second-hand smoker refers to an individual who has close relatives or friends who smoke in their presence. · Pack-years smoked refers to the product of the number of packs of cigarette smoked per day and the number of years smoked. Alcohol consumption: · Alcoholic beverage refers to any alcoholic drink, whether beer, spirit or wine · One unit of alcohol (250ml of beer, or 30mls of spirit, or 100mls of wine) is equivalent to 8-10 grams of alcohol. Obtained data from the filled questionnaires were entered into the Microsoft Excel spreadsheet from where it was exported to the Statistical Product and Service Solutions (SPSS) version 20.0 (SPSS Inc, Chicago, IL, USA) software for analysis. Numerical variables were summarized as percentages, means and standard deviation. The differences between categorical and means of continuous variables were analysed using chisquare test and independent t-test, respectively. The level of statistical significance was set at p < 0.05.
RESULTS
Eight hundred and sixty-six adults were recruited for the study; 381 and 485 from the rural and urban setting, respectively. The male-to-female ratio of the study participants was 1:1 (rural) and 1.5:1 (urban). The mean age (±standard deviation) in years of the rural dwellers (47.1 ±19.0) was significantly higher than the urban dwellers (38.9 ±12.2), (t = -7.332, 95% CI = -10.396 to -6.004, p < 0.001). A significantly greater percentage of the study participants with primary level of education and less were rural dwellers. A greater proportion of the respondents in both urban (62.3%) and rural (48.0%) settings were married. None of the study participants who were rural dwellers had a professional or whitecollar job. Table 1 highlights the sociodemographic and biophysical characteristics of the study population. Figure 1 shows the frequency and pattern of tobacco use among respondents. About one-sixth of the respondents reported that they had ever smoked tobacco. The proportion of study participants who had smoked cigarette ever was significantly more among the rural dwellers (OR, 95% CI: 0.310, 0.212-0.452; p<0.001). Among study participants who had ever smoked, 81.4% (118/145) reported that they still smoke. A significantly higher percentage of the current smokers were rural dwellers (OR, 95% CI: 0.254, 0.166-0.390; p<0.001). The prevalence rate of current smokers who were males was significantly more than their female counterpart in both urban (15.7% vs 1.0%, p<0.001) and rural (42.1% vs 3.1%, p<0.001) settings.
Tobacco Use
Among the current smokers, the mean pack years (±SD) smoked was 2.89 (±3.187) and 2.79 (± 3.394) for rural and urban dwellers, respectively. The mean quantity of cigarette smoked by respondents in this study did not show any statistically significant rural-urban difference (t=-0.170, 95% CI: -1.225 to 1.030, p=0.865).
About one-third of the respondents reported that they had close relatives and friends who smoke. A significantly higher proportion of the second-hand smokers were rural dwellers (OR, 95% CI: 0.437, 0.325-0.587; p<0.001).
About a fifth of the population consumes smokeless tobacco; rural more than urban dwellers (31.0% vs 10.5%). The observed difference in the proportion of smokeless tobacco users was significant (OR, 95% CI: 0.262, 0.182-0.376; p<0.001).
The prevalence of smokeless tobacco users who were males was significantly higher than their female counterpart in the urban (20.9% vs 2.0%, p<0.001) settings. In the rural setting, the prevalence of female smokeless tobacco users was higher than those of their male counterpart (30.4% vs 26.3%). Unlike the urban setting, the observed gender differences among rural dwellers was however not statistically significant (p=0.329)
Alcohol Consumption
About two-thirds of the respondents reported that they had ever drunk alcohol, out of which 90% (507/562) drank alcoholic beverages within the past 12 months. A significantly higher proportion of the rural dwellers drank alcohol in the past 12 months (79.5% vs 42.1%, p<0.001). (Figure 2) A significantly higher percentage of the male (264; 69.3%) compared with the female (243; 50.1%) respondents reported they had drunk alcoholic beverages in the past 12 months (p<0.001). A significantly higher proportion of both the male (62.1%, p<0.001) and female (57.2%, p<0.001) respondents who drank alcohol in the past 12 months were rural dwellers.
The average quantity of alcohol consumed in grams was higher in urban than rural dwellers [40.80 (±59.892) vs 38.16 (±28.218)]. The difference in mean was not significant (t= 0.679, 95%CI: -4.991 to 10.265, p=0.497).
Unhealthy Dietary Practices
About one-third of the respondents add salt to already cooked food at the table. The proportion of rural and urban dwellers that use added salt did not differ significantly. (Table 2) About three-quarters of the respondents eat less than five portions of fruits daily, out of which 18.7% (121/646) do not eat fruits at all. A significantly greater proportion of the respondents who eat less than five portions of fruits daily were rural dwellers (83.7% vs 67.4%, p<0.001). (Table 2) The mean portion of fruits eaten per day was 3.29 (±2.225) and 2.87 (±1.700) for urban and rural dwellers, respectively. The urban-rural difference in average portion of fruits consumed daily was statistically significant (t= 3.057, 95%CI: 0.151 -0.691, p=0.002).
Majority of the respondents reported that they eat less than five portions of vegetables per day. This practice was more in rural compared with urban dwellers. ( Table 2) .
The average daily portions of vegetables consumed were 2.90 (±1.882) and 2.28 (±1.313) for urban and rural dwellers, respectively. The urban-rural difference in mean portions of vegetables eaten daily was significant (t= 5.489, 95%CI: 0.400 -0.845, p<0.001).
Physical Inactivity/Sedentary Lifestyle
In a typical week, 40.2% of the respondents do not walk or ride a bicycle continuously for at least 10 minutes to-and-from places; urban (47.6%) more than rural (30.7%) dwellers (p<0.001). About one-third of the respondents engaged in recreational physical exercise in the last one month; urban (45.4%) significantly more than rural (15.2%) dwellers (p<0.001). Figure 3 The average time spent watching television daily was 2.81 (±2.033) and 1.53(±1.159) hours for urban and rural dwellers, respectively. The observed time difference was statistically significant (t=10.585, 95% CI: 1.037 -1.510, p<0.001).
DISCUSSION
Lifestyle-related cardiovascular risk factors among adults in this study was common in both rural and urban settings. Although the rural setting in this study is sparsely populated and lack infrastructurally development, it has taken on the lifestyle that would have been hitherto prevalent only in cities and other urban areas. This reflects the influence on urbanization.
Tobacco smoking is a well-established behavioural risk factor for cardiovascular disease. The overall prevalence rate of current tobacco smoking of 13.6% in this study is higher than the estimated National and South-South prevalence of 3.9% and 2.7%, respectively by the 2012 Global Adult Tobacco Survey (GATS) in Nigeria (14, 15) . It will appear as if the frequency of tobacco smoking in Nigeria is rising due to urbanization and adoption of western lifestyle. The marked change between the prevalence of smoking in this study and the 2012 GATS may also be attributable to the gaps in the statutory framework to stop smoking in Nigeria. Although there is a National Tobacco Control Act of 2015, it lacks proper implementation (16-18). Thus, leaving tobacco use largely unchecked and on the rise in Nigeria. This is unlike some high-income countries where the rate of smoking has declined following adherence to stringent anti-tobacco use laws (19) . In England, for example, the prevalence of current smokers dropped from 19.8% in 2011 to 14.9% in 2018 (20) . About a third of the respondents in the index study were second-hand smokers, further increasing the proportion of persons at risk of cardiovascular disease from smoking. In a study of adult secondhand smokers in Abia State, South-East Nigeria, exposure to second-hand smoke was two times higher in public places than at home (21) . Indeed, bearing in mind the large population of over 180 million, Nigeria could be ranked as a significant tobacco consuming nation (22) .
Few previous studies in Nigeria compared the rural-urban differences in cigarette smoking (15, 23) . The rural-urban difference in the prevalence rate of tobacco smoking in the index study is consistent with previous reports in which it was more in the rural than an urban setting (15, 23) . The prevalence of smoking among the urban respondents in this study is comparable to the 7.1% obtained in another urban study in North-West, Nigeria (24) . Although higher, the prevalence of smoking among respondents in the rural setting in this study is comparable to the 15.8% and 16.8% erstwhile reported respectively from rural dwellers in Delta and Edo States, South-South Nigeria (25, 26) . In contrast, a much lower prevalence of current smoking (1.7%) was obtained among adults in a rural setting in South-West Nigeria (27) . This divergence may be as a result of the definitions of current smoking. While Oladapo et al. (27) defined current smokers strictly as those who smoke one or more sticks of cigarette daily for one year or more, the term was loosely defined in the index study as anyone who still smokes. By their definition, experimental smokers, non-daily smokers and those who have smoked for less than a year were inadvertently left uncaptured. The prevalence of smoking of 2.9% from a crosssectional study of adults in a rural community in Ekiti State, South-West, Nigeria was also far below the rate in the index study (28) . Perhaps, the age difference in the populations studied may account for the observation. While the mean age was 42.5years in the index study, it was 66.8 years in the Ekiti study. The prevalence of smoking declines with advancing age (22, 29) . According to data from the World Health Organization (WHO), in 2015, the prevalence of current smoking among males and females in Nigeria was 17.4% and 1.1%, respectively. Similar pattern of disproportionately higher prevalence of male smokers was observed in this study as with other studies across Nigeria (21, 24, 27) . The observed gender differences in the prevalence rate of smoking may be attributed to the widespread sociocultural disapproval of women who smoke.
The prevalence rate of alcohol consumption is high in this study, more so among males and rural dwellers. The sociocultural norms in many parts of Nigeria are tolerant to alcohol consumption (30). For example, in Delta State where the index study was carried out, it is commonplace to find locally brewed alcoholic beverages (aka kain-kain, Sapele water) consumed for pleasure, as part of traditional rites or as solvents for herbal-based remedies for diverse ailments.
The association between the intake of alcoholic beverages and cardiovascular disease is intricate (31) . While the consumption of large quantities of alcohol is detrimental to heart health, there are varying reports on the light-tomoderate intake (32) (33) (34) . In the index study, the clear majority of those who consume alcohol were not heavy drinkers. However, recall bias and intentional under-reporting of the usual quantity of alcohol consumed cannot be ruled out, especially as heavy drinking to the extent of getting drunk is frowned at and considered as a sociocultural taboo in the study area.
Dietary choices are closely linked to risk of heart disease (35, 36) . Consumption of at least five servings / portions of fruits and vegetables every day is linked to reduced risk of heart disease and stroke (37, 38) . Adequate consumption of fruits and vegetables is poor in this study, more so in the rural setting. About a quarter of the study population consumed at least five servings / portions of fruits while about onetenth ate at least five portions of vegetables daily. Eating pattern is closely linked to socio-cultural ties (39) . The majority (84.5%) of the rural population are Urhobos, and their traditional soups are palm-oil based rather than vegetablebased. It was therefore not surprising in this study that most of the respondents, especially the rural dwellers ate less than the recommended quantities of fruits and vegetables. Also, it is not unlikely that urban dwellers have more access to health information and the benefits of consumption of fruits and vegetables, especially as it pertains to cardiovascular health.
Increased risk of cardiovascular disease is also associated with the intake of high dietary sodium more than 2g per day (40) . Consumption of processed foods and natural foods with added table salt increase intake of sodium to harmful levels. About one-third of the respondents in the index study reported that they often add salt to already cooked food. There was no rural-urban difference in this dietary practice.
T h e p r e v a l e n c e o f p h y s i c a l inactivity/sedentary lifestyle in the index study was high. A previous study has also reported a high prevalence of physical inactivity in Nigeria (41) . The index study assessed recreational exercises and physical activity related to transportation. Both forms of physical activities significantly varied with the place of residence. Whereas almost half of the urban respondents do not walk or cycle continuously for 10 minutes as a means of transportation, about two-thirds of the rural respondents do. On the other hand, more urban than rural dwellers engage in recreational physical activities. Although the index study did not assess work-related physical activity, previous reports have shown that this form of physical activity is also low among Nigerians (28, 42) .
CONCLUSION
Overall, lifestyle-related cardiovascular risk factors were prevalent in this study more in the rural than urban setting. Although the barriers to heart-healthy lifestyle were not assessed in this paper, the need to strengthen health education and health promotion activities aimed at reducing lifestyle-related cardiovascular risk factors is expedient. These activities should not be limited to individual contacts but must include other ecological levels in the community such as schools, workplace, corporate and faith-based organizations. Stakeholders in the cardiovascular community should engage government and guide local policy formulation geared towards achieving a healthy lifestyle for the general population. 
